Molecular analysis of an HLA-A2 functional variant CLA defined by cytolytic T lymphocytes.
By using cytolytic T lymphocytes (CTL), the HLA-A2 serologic specificity may be divided into at least four subtypes designated as A2.1 to A2.4. The HLA-A2.4 antigen expressed by donor CLA is not recognized by allogeneic CTL specific for either A2.1, A2.2, or A2.3, but is indistinguishable from HLA-A2.1 by H-Y-specific, HLA-A2-restricted CTL and by isoelectric focusing. The structure of this HLA-A2.4 antigen was compared with the known structure of the main A2.1 subtype expressed on JY cells to establish the molecular basis for the immunologic differences between the two antigens. Comparative peptide mapping and radiochemical sequence analysis were used to establish that they differed by a single amino acid change: Phe at position 9 in HLA-A2.1 was replaced by Tyr in HLA-A2.4 from donor CLA. This position displays the highest variability score among all polymorphic residues of the class I HLA antigens. But its participation in the specific determinants recognized by CTL has not been previously established, because no other known HLA variant or H-2 mutant has been found to vary at this position. In addition, HLA-A2.4 from CLA is the only HLA-A2 subtype antigen that is identical to A2.1 in the segment spanning residues 147 to 157, a region in which all three A2.1, A2.2, and A2.3 antigens are different.